Breathing during sleep in normal middle-aged subjects.
Although ventilation during sleep has been studied in normal young and elderly subjects, little data are available concerning possible quantitative changes in ventilatory parameters in normal middle-aged subjects. We studied the occurrence of respiratory events and the changes in minute ventilation, tidal volume, and respiratory rate during rapid-eye-movement (REM) and non-REM (NREM) sleep in 40 normal (20 men and 20 women) middle-aged subjects, using polysomnography with pneumotachography and oximetry. Apnea indices greater than 5, with apneas predominantly of the obstructive type, were found in 17.5% of the subjects (30% of the men and 5% of the women). These "apneic" subjects differed from the "nonapneic" subjects only in that they had a higher body mass index. Minute ventilation decreased from wakefulness to sleep by 14% to 19%, owing to a decrease in tidal volume without a significant change in respiratory rate. This decrease was not greater in slow wave (stage 3-4 NREM) or in REM sleep than in stage 2 NREM sleep, nor was it greater in men than in women. It correlated with the minute ventilation during wakefulness: the higher the minute ventilation during wakefulness, the greater the decrease during sleep. The occurrence of respiratory events was not related to the degree of the decrease in minute ventilation from wakefulness to apnea-free sleep.